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6 Claims. (Cl. 122-—379) 
My invention relates to boiler cleaners and is 

adaptable to any heat transfer unit wherein the 
removal of soot or ash from heat transfer sur 
faces is a problem. _ 

It is well known that in the operation of a 
boiler the acccumulation of soot and ash on the 
heat transfer surfaces causes a great loss of 
heat and seriously impairs the e?iciency -of any 
boiler unless it is removed frequently and thor 
oughly. Numerous devices and methods are used 
to accomplish this cleaning but all have certain 
limitations and disadvantages and none are“ 
wholly satisfactory. . , 

The most common method of cleaning mod 
ern boilers is to direct a ?uid such as air, water 
or steam adjacent surfaces to be cleaned either 
in a continuous or an intermittent stream. This 
method of cleaning is accomplished in part by 
the ?uid striking the soot or ash dislodging it 
from the surface to which it is adhering and to 
a great extent by creating eddies and local tur 
bulences of the gases near those surfaces not 
contacted directly by the cleaning ?uid. This 
type of cleaning while in most cases satisfactory 
often requires a number of expensive and com 
plicated soot blowers to do a thorough job. It 
is also true of this type of cleaning that the ele 
ments or nozzles through which the fluid is 
jetted must be interposedv into the boiler proper 
and hence are subject to rapid deterioration 
through contact with the hot furnace gases. 

It is, therefore, the object of the present in 
vention to provide a boiler cleaner having no 
parts in the boiler proper and wherein the clean 
ing of the tubes and walls is accomplished by 
setting up vibrations of the gases in the boiler. 

It is a further object of my invention to pro? 
vide a method of cleaning boilers by means of 
gas vibrations wherein the air and gases in the 
entire boiler may be vibrated in such a manner 
as to dislodge the soot and ash from all-of the 
heat transfer surfaces simultaneously. A still 
further object is to provide a device for setting 
up more or less localized vibration of the gases 
in particular sections of a boiler so that local 
ized cleaning is possible. 

Still another object of my invention is to pro 
vide a method for cleaning a boiler by means of 
gas vibrations whereby no extraneous gases or 

to dilute the 
hot furnace gases. ‘ 

When steam or air streams or puffs are emitted 
into a boiler the gases and hence the boiler tubes 
are cooled to such a great extent that if blowing 
were continued for long periods of time the ex 
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cess cooling would result in prohibitive fuel 
costs. It is an object of the present invention 
‘to provide a tube scavenging means which pre 
vents lodgement of solid particles without any 
reduction in boiler temperature and which may 
be operated continuously through all boiler op 
erations. It is also effective for use as an inter 
.val cleaner and such use is contemplated in 
cases where such use'will suffice. 

Speci?cally it is an object of this invention 
to subject the flue gases to a series of rapid im 
pacts and hence to set up vibrations of the gases 
to such an extent that the solid particles thereof 
are diverted from their natural direction in pass-v 
ing toward the stack. The intensity is sufficient 
to cause the vibrations to traverse the entire 
boiler section. The gases are given a shimmer 
ing movement, so that their travel will have lat 
eral movements in addition to vertical. If the 
gases are submitted to very short vibrations 
these lateral movements may be so small as to 
have no effect. If the vibrations are too long they 
will have no effect unless very intense in which 
case the boiler walls may be shaken apart. The 
particular wave length will vary depending upon 
the arrangement of boiler tubes, the character 
of the solid particles to be removed or to be pre 
vented from lodging and upon other factors in 
cluding general furnace design and will vary for 
different installations similarly to the variation 
in velocity and frequency of puffs from a puff 
blower. Vibrations of the order of the longest 
wave of sound are very satisfactory for certain 
typical‘ installations. The device creating the 
vibrations is preferably adjustable in order that 
wave length and intensity of vibrations may be 
varied. 
Other objects and advantages will become 

‘ hereinafter more fully apparent as reference is 
40 

45 

55 

had to the accompanying drawings in which my 
invention is illustrated and in which: 

Fig. 1 is a sectional view of a revolving drum 
vibrator for use in the .present invention, 

Fig. 2 is a view taken on the line 2-2 of Fig. 1. 
Fig. 3 is a view in section of ‘a pressure operat 

ed vibrator for use with my invention, 
Fig. 4 is a view in section of a drum type vibra 

tor, and 
Fig. 5 is a schematic view of a series of vibra 

tors showing their location with respect to the 
various sections of a boiler in which localized 
cleaning is desired. 
Referring ?rst to Figs. 1 and 2, the reference 

character Ill designates a line through which a 
?uid such as air or steam under pressure is ad 



mitted through opening II to the interior of the 
pressure tight chamber I2. One end of the 
chamber i2 is closed by the drum housing l3 
andthe two are joihed as by studs I4. Ports l5 

; in the drum housing l3 and ports IS in the re 
volving drum I‘I establish communication be 
tween the chamber l2 and the drum II when 
the two are brought into alignment. A shaft i3 
iournaled in the journal boxes l8 and 20 of the 
chamber l2 and housing l3 respectively is ?xed 
to the drum II. The ?anged member 2| con 
nects the drum housing l3 with the line leading 
to the interior of the boiler (not shown). Any 
available power means may be employed to ro 
tate the shaft l8 through the pulley wheel 22. 
The chamber I2 is mounted in the wall of a 
boiler so that the tubes and surfaces to be 
cleaned or kept clean are exposed to the open 
ing 2|. The installation is preferably similar to 
that illustrated in Figure 5 and generally simi 
lar to the installation of Figure 4. The valve 
will be rotated at a speed such that the ?uid in 
letted into the‘ boiler does not contact the sur 
faces to be cleaned but rather at a speed such 
that the force of the fluid pressure is trans 
mitted to the heating surfaces by the heating 
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gases. In other words, the products of combus- _ 
tion are subjected to a continued series of im 
pacts which will cause the solid particles to vi 
brate and hence to change direction as they pass 
the vibrating zone in front of the opening 2i 
and while they are passing the boiler tubes. 
In operation, rotation of the shaft l8 effects a 

similar rotation of the drum l'l so that with 
the arrangement shown every revolution of the 
shaft l8 brings the ports i5 and I6 twice into. 
alignment and two impulses pass through the 
member 2| into the boiler as the ?uid under 
pressure escapes into the hollow drum II. It is 
necessary that the line 2| leading to the boiler 
be of substantially the same circumferential size 
as the interior of the drum H or the vibrations 
will be smothered before reaching the boiler. 
Obviously the vibration frequency can be read 
ily changed by changing the rotation speed of 
the shaft l8. Preferably, the frequency is in the ' 
lower range of sound and the intensity is'suiii 
cient to carry the effect entirely across the boiler. 

It might be pointed out that the ?uid which 
is used and supplied through the line iii of Figure 
1 could be the exhaust gases from the boiler or 
other heat exchange apparatus. 
In the embodiment of my invention shown in 

Fig. 3 a ?uid under pressure is conducted 
through a line 25 to an annular chamber 26 in 
the valve housing 21 which contains a cylinder 
23. A manual control valve may be provided at 
a convenient and possibly remote point to con 
trol the pressure in the line 25. Fitted for move 
ment in the cylinder 28 15a piston 29 having a 
valve portion 30 adapted to seat on the surface 3| 
of a conduit member 32. The conduit member 32 
is ?xed to the housing 21 by studs 33. A biasing 
spring 34 in a spring housing 35 normally holds 
the valve 30 in its closed position through the 
‘abutting ?ange 35 and shaft 31 ?xed to the pis 
ton 23. A second abutting ?ange 38 and adjust 
ment screw 33 are provided to vary the compres 
sion of spring 34. Piston rings 40 are provided to 
to prevent leakageof ?uid past the piston 21 and 
a drain 4| to permit the escape of any ?uid 
reaching the spring housing 35. Studs 42 con 
nect the spring housing 35 to the valve housing 
21. The conduit member 32 leads to the interior 
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9,851,168 
of the boiler (not shown), so that the conduit 32 Y 
is open to the ?ue gases within the boiler. 
The arrangement is such that when ?uid under 

pressure is admitted to the line 25 it builds up 
until the pressure on the shoulder 43 is sumcient 
to overcome the resistance of the spring 34 
whereupon the valve 30 is forced open and a 
quantity of ?uid escapes into the conduit 32 set-. . 
ting up an impulse which passes into the boiler 
and which is immediately effective upon the ?ue 
gases. The escape of this ?uid causes a sharp 
drop in the pressure in the line 25 and hence on 
the shoulder 43, this pressure drop in turn per 
mitting the spring 34 to return the valve 33 to its 
seat and the pressure again starts to build up in 
the line 25 and the cycle is repeated. 
‘Any desired frequency of vibrations can be ob 

tained with this embodiment by varying the com 
pression of the spring 34 and the pressure avail 
able in the line 25. For example the valve may 
be adjusted to open when the pressure reaches 
300# and to close at 100#. Under average condi 
tions this would mean that the valve would re 
main open for approximately one-fourth of a 
second and would operate about twenty times to 
the minute sending a similar number of impulses 
or impacts into the boiler. These impacts cause 
vibrations of the ?ue gases without the ?uid 
which causes the impacts penetrating to the in 
terior of the boiler for a distance great enough 
to contact the tubes. The introduced ?uid does 
ngéiirect cleaning as is done by the conventional 
D . 

A still further method of vibrating the boiler 
gases in such a manner that soot and ash are dis 
lodged from or prevented from lodging on the in 
terior-surfaces of the boiler is shown in Fig. 4. 
In this embodiment a large chamber 45 is mount 
ed in the wall 46 of the boiler being entirely or 
substantially open to the boiler on the one side. 
At the end of the chamber 45 opposite the open 
ing 41 is a diaphragm which can be vibrated in 
several ways but is herein illustrated as being 
vibrated mechanically. As illustrated, the dia 
phragm 48 is secured to a connecting rod 43 
which is driven by an eccentric 53 on the shaft 
5|. The operation of this embodiment will be 
readily apparent. Upon rotation of the shaft 5| 
an inward and outward movement is given to the 
diaphragm .48 through the rod 43 and eccentric 
50. The resultant vibration of the diaphragm vi 
brates the gases in the chamber 45 and transmits 
the vibrations inside of the boiler or other heat 
exchange apparatus upon which it is'mounted. 
Thus, the vibrations serve to dislodge the accu 
mulated soot and ash from the heating surfaces. 
which, in the present case are the tubes 52. 
The chamber 45 may be of any desired size de 

pending upon the work which it has to do. The 
work may be of two kinds, one of which is to 
move each lodged particle through a distance 
sufficient to dislodge it, and the other of which is 
to maintain each particle in a state of shimmer 
ing movement through small distances su?lcient 
to prevent its lodgment. If one vibrator is to 
clean the entire boiler it would necessarily be of 
considerable size, while much smaller units could 
be used for localized cleaning as shown in Fig. 5. 
This method of setting up the desired vibrations 
in the boiler has an advantage over the other 
methods shown in that no extraneous gases are 
introduced into the boiler in obtaining the re 
sults desired. 
The vibrators are shown located in a vertical 

wall of a boiler to set up vibrations laterally of 
the normal direction of flow of the boiler gases 



2,351,103 
but it w?l be understood that the invention is 
equally applicable to vibrating the gases in their 
direction of ?ow or in a direction constituting a 
component of the-lateral and longitudinal direc 
tions. While the devices herein shown are of a 
mechanical nature vibrators of other types may 
prove to be equally applicable. , 
This application is a substitute for my appli 

cation number 352,494, ?led August 14, 1940. 
What I claim is: 
1. Themethod of cleaning heat exchange sur 

faces of solid particles from combustion gases 
which consists in subjecting said gases to a series 
of impacts at short intervals such that said gases 
are vibrated continuously on . regular wave 
lengths, such impacts being of a severity and 
from a direction such that the solid particles are 
caused to de?ect from their normal travel where 
by lodgment on the surfaces is discouraged. 

2. The method 'of preventing the lodgment of 
boiler gas residue on heat exchange surfaces 
which consists in subjecting said gases to vibra 
tions directed angularly of the direction of flow 
of said gases and with su?icient intensity to cause 
back and forth movements of the particles con 

> stituting said residue out of their normal direc 
tion of flow whereby the particles are discouraged 
from lodgment on surfaces. 
- 3. The method of operating a boiler contain 
ing boiler tubes which consists in vibrating a sur 
face disposed in one wall thereof at a frequency 
such that all solid particles in the combustion 
gases are given a shimmering movement as they 
pass said surface. 
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4. The method of maintaining'heat exchange 

surfaces free from deposition of solid particles ' 
of combustion gases without dilution of and 
change in temperature of the gases which con 
sists in subjecting said gases to vibrations hav 
ing a wave length equal to that of sound said vi 
brations being directionally imposed substantially 
normal to the normal direction of travel of the 
gases and of an intensity such that the particles 
are de?ected from their normal paths in pass 
ing through the section in which said surfaces 
are located. 

5. The combination of a_ boiler having tubes, 
a vibratory device opening to the interior of the 
boiler in the vicinity of the tubes, means operat~ 

‘ling said device to impose a continuous series of 
rapid, continuous impacts on said gases of sum 
cient intensity and in a direction to cause vibra 
tions entirely throughout said boiler and to cause 
solid particles in said products of combustion to 
shimmer and to alter their natural course. 

6. The combination of a boiler having heat ex 
change surfaces, a device for creating sound ex 
posed to the interior of said boiler, and means 
operating said device continuously to subject 
products of combustion passing over said sur 
faces to vibrations having the wave length of 
sound, said device being so disposed in said boil 
er that the vibrations therefrom are directed 
against said gases angularly with respect to their 
direction of travel whereby solid particles of said 
products of combustion are individually vibrated 
during transit past said tubes. 

WILLIS P. THOMAS. 


